Antigen binding to lymphoid cells of unimmunized mice. V. Use of pure in vitro colony-derived cell populations in studies of the identification and clonal distribution of multiple antigen-binding cells.
In order to determine the cell type responsible for the antigen-binding reaction in the bone marrow and spleen of mice, cells derived from pure in vitro derived colonies of neutrophils, eosinophils, macrophage-megakaryocytes and B lymphocytes were tested for their ability to bind fluorescent protein antigens. Only B lymphocytes bound antigen. An unexpectedly high percentage of bone marrow B lymphocytes (20%) bound a given antigen. This frequency was considerably higher than that found for spleen cells. As might be expected from such high binding frequencies, some cells bound two fluorchromated antigens when these are added together. As a direct test of the clonality of antigen binding to bone marrow B lymphocytes, whole colonies of B cells were tested for antigen binding of two non-cross-reacting protein antigens. The frequency of antigen-binding clones, including double antigen-binding clones, reflects exactly the frequencies observed for dispersed colony B cells and for in vivo derived Ig-bearing bone marrow B cells. The frequency of double antigen-binding colonies was equal to the product of the frequencies of the colonies binding each of the two antigens alone. No 'mixed' colonies containing single binding cells for each antigen were found. Thus, the ability to bind any two given antigens is a clonally distributed property of the bone marrow B lymphocyte population. Heterogenous receptors for multiple antigen binding on each cell are either randomly distributed among the B cell population, or homogenous antigen-binding receptors on each cell have a random chance of cross-reaction with the two antigens tested.